In order to solve the common needs of shared basic data resources in different industries, different departments and different regions in a city, this paper has designed a Data Resource Sharing and Exchange Platform (DRSEP) to solve the demand for comprehensive data of City Public Management (CPM). Firstly, we analyze the basic functional requirements of the platform. Secondly, we study the characteristics of the DRSEP from three aspects: data type, data volume and data transmission/application methods. Thirdly, we provide the overall technical architecture of the DRSEP, which includes: the data resource layer, the resource site layer, the resource integration layer, the resource service layer and the resource application layer. In particular, we devise a Data Organization System (DOS) based on a Data Resource Directory (DRD), a Public Basic Database (PBcDB) and a Public Business Database (PBuDB). The DRD is the metadata standard and resource directory of the platform. Through this directory, the authority, accuracy and unity of the data resources can be ensured. The PBcDB consists of four types of databases: a population database, a corporation database, a macroeconomic database and a geospatial database. The PBuDB includes a video database, an environmental safety supervision database, a building database, a government affairs and emergency database, a credit database and a comprehensive human resources database. Finally, the DRSEP is deployed, tested, applied and evaluated in a city with a population of 2.19 million in western China. Moreover, the test evaluation results show that the platform exhibits an outstanding performance in the integration technology of multi-source heterogeneous data and the reliable transmission technology of massive data.
INTRODUCTION
City public data resources are an important foundation for the construction of smart cities and an indispensable information infrastructure [1] . However, due to the limitations of many factors such as management mode and technical means, it has been very difficult for data resources to be shared among different departments and regions. The phenomenon of "Information Silo" [2] is serious. Therefore, this paper designed a Data Resource Sharing and Exchange Platform (DRSEP) of "physically dispersed and logically centralized" mode. Through this platform, the common needs of basic data resources in different industries, different departments, and different regions of a city are solved, and the optimization and utilization of data resources are promoted.
NEEDS ANALYSIS
According to the previous research and analysis, the data sources of the DRSEP are scattered among the application systems such as the government affairs network, the Internet and the city IT service center, Alibaba Cloud, the public security special network, and the environmental protection special network. The main characteristics of these data resources are distribution, autonomy, heterogeneity, and repeatability [3] .
Distribution refers to the fact that data resources are stored in distributed geographical areas that can communicate with each other. Autonomy means that each department's information system runs its own independent application program. After the system is integrated, local data sources still maintain a certain level of independence. Heterogeneity mainly refers to the heterogeneity of the operating environment and the heterogeneity of the data model. Repeatability refers to several application systems that have been established, but the same data will exist in different application systems.
According to the principle of "large centralized, large system, and large sharing" of the DRSEP, these data resources need to be integrated into the IT service center so that various application systems can access a unified shared data resource. For this purpose, a unified Data Resources Directory (DRD) needs to be established to realize a unified view of different data sources, and then data is obtained from each data source, and a shared service is provided to requester of each data resource. The DRD is the basis for the data resource integration and sharing mechanism. At the same time, it is also the data standard and directory system for the data exchange process. Through the DRD, various business applications can be isolated from the underlying data sources, and Permission to make digital or hard copies of all or part of this work for personal or classroom use is granted without fee provided that copies are not made or distributed for profit or commercial advantage and that copies bear this notice and the full citation on the first page. To copy otherwise, or republish, to post on servers or to redistribute to lists, requires prior specific permission and/or a fee.
various heterogeneous data sources can be accessed through a unified interface mechanism.
Data resources in various application systems of different networks and nodes will be integrated into the DRD. In the process of constructing a DRD, the original data resources need to be merged and reorganized in accordance with semantics, so as to realize the integration of multi-source heterogeneous data. For example, in the household registration system and the people's livelihood application systems, there is "population information", which is the different realization of semantically identical data resources in different application systems. Therefore, the population information of the household registration system and the people's livelihood application system should be integrated into the "population information" in the basic directory according to the semantics.
After the DRD is established, data needs to be extracted from each application system. For this purpose, it is necessary to develop and deploy a data resource extraction adapter, which is responsible for extracting, filtering, and mapping data resources in the application system. The data center extracts the adapter according to the extraction policy notification or call data resource to form the resource data, and then saves the resource data to the database. Various applications and application systems that need to share data resources may make resource requests to the data center. The data center filters and maps the resource data according to the requested push policy and security settings to form the resource data required by the demand side, and then the resources data is pushed to the demand side through the data push adapter. In the push process, the push adapter can perform mapping and conversion of resource data according to the business logic of the demand side.
Considering the distributed nature of data resources, the DRSEP needs to be distributedly deployed in each region according to the principle of proximity to improve the passability and stability of data resources sharing and exchange. The distributed deployment method inevitably requires strong data exchange capabilities between deployment sites. In the exchange of data between sites, the reliability and security of the communication channel must also be fully considered.
In addition, as the integration and sharing center of the entire city's data resources, the DRSEP must fully consider the performance, reliability, and integrity of the massive quantities of information for data exchange, storage, and service [4] .
DRSEP CHARACTERISTICS ANALYSIS 3.1 Data Type
At the business level, the data resources shared by the DRSEP are: Public Basic Data (PBcD), Public Business Data (PBuD), and Public Service Data (PSvD). The PBcD consists of four types of data: population data, corporation data, macroeconomic data, and geospatial data. PBcD is the most basic data, and it is a data resource with a relatively low frequency of change. It is the "outline" of city public data. The PBuD is business extended data based on PBcD. PBuD is composed of various indicators that are expanded according to the needs of business applications. It is a dynamic and constantly expanding business data. It is a "catalog" of city public data. The PSvD consists of data of various types of topical applications. PSvD is a service-type data set with specific application scenarios formed by cleaning, mining, and analyzing PBcD and PBuD. It provides integrated application resource services for each application unit. In the data form, the data processed by the DRSEP mainly includes: structured data, semistructured data, and unstructured data [5] .
Data Volume
By collecting, analyzing, and categorizing, a city with a population of 2.19 million people in western China needs the volume of data that runs on the DRSEP, as shown in Table 1 .
Data Transmission/Application Methods
Data running on the DRSEP needs to exchange data between different networks and different regions. Therefore, in transmission mode, the platform not only needs online data transmission under the condition of network connectivity, but also needs offline data transmission between different networks under physical isolation conditions.
In the application of data resources, because some application systems have autonomous requirements for data sharing, the need to share and exchange data on the platform cannot affect the normal operation of its own application system. Therefore, the required data resources need to be firstly pushed to the application system according to the rules, and then the data is processed by each application system. Finally, the application system pushes the data to the platform for exchange and sharing. This method is called "subscription push".
Other application systems, especially various types of smart application systems deployed on DRSEP, require data sources that are integrated public data resources. Therefore, DRSEP is required to provide various data services and data analysis interfaces. Then, these smart application systems actively acquire data query services and data analysis services from the platform. This method is called "integrated data service".
TECHNICAL ARCHITECTURE
The DRSEP, which includes: the data resource layer, the resource site layer, the resource integration layer, the resource service layer and the resource application layer. The overall technical architecture of DRSEP is shown in Figure 1 . 
Data Resource Layer
Through the research and analysis of data resources of various application systems such as household registration management system, government affairs system, population management system, geographic information system, company information system, and building management system, the data resources to be integrated and shared are determined. These original data resources form the data resource layer of the DRSEP.
Resource Site Layer
The resource site layer consists of external sites, internal sites, and central sites. External sites refer to resource sites set up by police stations, fire stations, taxation agencies, and companies. Internal sites refer to resource sites established outside the IT service center. The central site refers to the resource site established in the IT service center. These sites extract resource data from their original application system by extracting adapters. Then, the necessary filtering and mapping conversions are performed. Finally, these resource data are pushed to the integrated site.
Resource Integration Layer
The integrated site is set up in the IT service center and can be jointly responsible by the central site. A switching engine based on a big data processing architecture can integrate, analyze, and process it is extracted resource data, and then store them separately in the base database and the subject database.
Resource Service Layer
The resource service layer includes a basic service platform and a resource service site. The basic service platform can provide integrated query services for basic information such as population information, company information, geographic information, economic information, and personnel identification. The resource service site shares the service pressure of the resource integration site. In the area or network node where the application system deployment is particularly concentrated, the pure service type switching site is deployed.
Resource Application Layer
Various smart application systems and demand systems can acquire data resources from the resource service layer according to the different security levels established by their service objects.
DATA ORGANIZATION SYSTEM
Data Organization System (DOS) is based on a DRD, a Public Basic Database (PBcDB) and a Public Business Database (PBuDB).
Data Resource Directory
The DRD is the metadata standard and resource directory of the platform. Through this directory, the authority, accuracy and unity of the data resources can be ensured. At the same time, DRD also provides a data foundation when data resources are graded and authorized to use.
The DRD consists of a basic data directory and a business data directory. The basic data directory includes four types of information resources: population data, company data, geographic data, and macroeconomic data. Business data directory form a data resources in various professional fields according to the needs of different data services, including environmental protection, government affairs, taxation, education, and so on.
The DRD defines metadata as three layers: core metadata, business metadata, and application metadata. Core metadata is a basic attribute that all types of data resources must have, such as units and names. The business metadata is an extended attribute defined for the business domain to which the data resource belongs. Application metadata is an extended attribute that favors specific applications. By defining multiple layers of metadata, standards can be provided for hierarchical authorization of data resources.
Public Basic Database
The PBcDB consists of four types of databases: a population database, a corporation database, a macroeconomic database and a geospatial database. Public basic data is a basic and low-change data resource, and it is the "outline" of city public data. Public basic data can be provided by various management units. As shown in Table 2 .
Public Business Database
The PBuDB includes a video database, an environmental safety supervision database, a building database, a government affairs and emergency database, a credit database and a comprehensive human resources database. Public business data expands various factors based on business application needs. It is a dynamic and expanding business data. It is a "catalog" of city public data. See Table 3 .
APPLICATION AND PERFORMANCE
The DRSEP is deployed, tested, applied and evaluated in a city with a population of 2.19 million in western China. Moreover, the test evaluation results show that the platform exhibits an outstanding performance in the integration technology of multisource heterogeneous data and the reliable transmission technology of massive data.
Application Effects
The platform standardizes the exchange of data resources between different departments and different regions through a unified data standard. The platform enables the integration and management of distributed data resources. It broke the barriers to data sharing and improved the quality and efficiency of the use of data resources. It realizes the interconnection of data resources in a wider range and in more fields. It also realizes the vertical intercommunication and horizontal interconnection between the city's core information systems. The application of the platform has significantly improved the ability of the government to make scientific decisions. The outstanding effects of the application are as follows:

By establishing a DRD, the scope of shared data resources for each department is determined;  Various data collection methods and methods for providing data services are also given;  Carry out unified exchange, cleaning, integration and processing of city public data;  Carry out unified organization and management of city public data, and evaluation of application performance;  Realize the sharing of public data between city core information systems;  Provide daily data services and spatio-temporal data services based on city public databases;  Provide value-added services based on data mining.
Key Performance
Multi-source heterogeneous data integration, the platform is based on a unified public data model. It uses multi-source heterogeneous big data integration technology to store large amounts of data in big data storage platforms in standard data formats through data exchange, cleaning, integration, data mapping, processing, and space-time technology. Multi-source heterogeneous data integration is achieved.
Mass data reliable transmission technology, most of DRSEP's operating environment is an open Internet environment. Its transmission channel is open, and its reliability and security are low. By establishing a site mutual trust mechanism, the two exchange sites must authenticate each other before data resources exchange and encrypt and decrypt data during data transmission. In addition, digital signatures and verifications of transmitted data ensure the credibility and integrity of the data. At the same time, when data is transmitted, in the event of an application exception, network connection interruption, system crash, etc., the platform can retransmit or retransmit after anomaly elimination, crash recovery, and troubleshooting. The data is reliably transmitted to the receiver.
ACKNOWLEDGMENTS
Our thanks to Chinese Scholarship Council (CSC). Add 4 million pieces of data each year. Building data 500,000 pieces of data, and the total number is basically stable. 100,000 items (2D plane graphics data, 3D model data) Government affairs data Add 400,000 pieces of data each year. Add 400,000 attachment files each year. Emergency data 100,000 pieces of data, and the total number is basically stable. Credit data Add 400,000 pieces of data each year. Corporate governance data Add 100,000 pieces of data each year. Comprehensive human resources data 200,000 pieces of data, and the total number is basically stable. Add 100,000 pieces of data each year.
Total 23.3 million pieces of data, and the total number is basically stable. Add 5.1 million pieces of data each year.
About 100,000 pieces of data+1TB, and the total number is basically stable. Add 600,000 pieces/items of data+20TB each year. 
